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(57) [£»] 

*-y-;H0tt3*Oi3*tfl2, 1 
4> 16S*LT^5. 2, 1 6 teSggB 1 2 

a, l6a£*3^T* 1 4#±l;:S&££? 

-So a*** 1 2 CD$gffi 1 2 c fcttdl«a*R*t5n*. 52 
1 6 Oig® 1 6 c \Z\Z^(D&ffi\Z&£v]mfcJlrf& 
tfSns. h 1 0fc»«¥,«IB9ja«f4 0, 4 

2, 4 4*<»ttStt*. 
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A. 

-¥®±c:ftEU ;:tt'&©gip.«*i§A>"c-J£©s t i | 

K 

[31*912] jOTB^-yyhB***»T*fc»oa 

[«*a4] iWE*«P»tt*«jEH*» , r 

■enRttsn* r <h£4#®£-rsii*9i 5 icfE®©¥Ji 
[si*9t7] satet>v^isite>nTv^^ii^^® 

[«**8i 2*©*#*f*=Htu c©ft**t± 

Sn. WB42js©#M©3SS5lC. fflE##£lsI»«IflB£ 

ai*B5fcE«©9WB»II^-y3» K 
[11*919] l»E2*©«#*f«»rr*ttEfc>5? 
©ig»C. WE2*©^##*-#»CH5£1"Sfc»© 

ass »*wrw- sn* c t s»«t-r«»*a 8 ke« 

[fB*9!10] ESMkfca^T***©**** 
T. 

gfttftt*. c©»*«*te*tixT»K?ri6-e*o. w 

ME*-** h**«WEIt*»»lclt#l/3t«*C* 
HT. HE*-**? hB*KRttS*lfc*fc< t6 3« 

©stpj&tfFi— VB-tcttBU cnsws^*^ 



cii*aii] tfiE^-y-y hs»a*iMwrc*0. 
r*ct*»afraii*a 1 o ce«©9«b*ji!* 
[§S*9U2] ME»*««*«n*"e*o. WE»« 

9 1 OlcE«©W*«ffl^-^y h. 
[»*ai3] ttE»«a*ttER«©1»i>C#l/"C9 

©^sanaffl^-yf k 

[11*91 1 4] tt> 3-3R»tSn* 

ctifcatr 5**911 3KE«©*iwj»ffl*— y 
[11*9115] »Ea6»»**«-*in=ft*-e**c 

K 

[0 0 0 1] 

HUT, JWP»l=*S^flE©»»i:^"CJB^6n*¥ 

[0 0 0 2] 

HfcC£tt-3*t 3 P#©2*7cg£fl>S.' SigCfcOfc 3 * 
#©3&7C&£##bn5. 

[0003] c©±3ft9JtaB*c*t»rtt. 

jSft**»T«*#©«K**ffft*>ft«. ^bT*®© 
[0 0 0 4] 

[0 0 0 5] K±© Steffi*.. *3£BjteSai;#|gim. 
[0 0 0 6] 

[*Ji*»ft1-6fc«&©¥R] *«WKJ:**XM«UH 

^-y y Mt E»B<*Jca-^^Tft¥#©ffi«S*» 

t. «fo**?rieca»aft*;**o^-^f 
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[ooo7] -znmimf-fy hcs^t* #£u< 

So 

[0008] ttmtmt-Vv hc^t, »iu< 

J4, 0* ££fc:#£L<f4IEH 

[0009] ^nmmmt—try hc^t, »£l< 

14, hK*jW»*fT*D, 

[0 0 10] Mcfc^T, S?£U< 

(4, 2#®ft#*fSrjafcU C©*##± Ofi^ 2* 

■rst>^oifi»ic, 2*<Dg#*f£-#«£Hj£ , r* 

[0 0 11] £fc, *J8IH*C«fcS¥Xai*ffl^-yy H 

B±fcffiBu zn.znmm&zmAjX-'feogm&vt 

[0 0 12] MSIlffl^-yy Mc£^T, *?£b< 

t4, ^-y^ hs*##a#T*o, 

[0013] WMii^-yy^*^ »ib< 

LT9 OgSlcRttbns. SfcSS'fCifrSKtt. S 
. [0 0 14] 

[aw©**®**] bit. *389iicj:a3JiB»B* 

[0 0 15] Bill *«W©*«»»T**^-y!y 




4#BS¥ 1 0- 1 7 0 2 6 3 
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hioi, «9#-ca*a^# 1 0 2 i, *>7ioo 
i^ffissa^^sTaTS^. * 5 1 0 0 ttst^ri* 1 

0 2 tf-tfv V 1 0j&<H#3p*±3fc2:fria]a>SJMe 

$n<5« »iRtf»2o*>5ttH»4- ^n-?n}t^u 
>X0i,seiMi, M2t^sn, 3ttt*ifi»4*n-e 
noi, 02 as*, 2.s«»T*ati5) T^an 
s. ai<D*/7ttBMif4H»T*an, S2 

[0016] h 1 014, «jrr*±3K, ie= 

20 «»©IB-*tttBr*3 0«)»t|S ( «P K P2, P3£ 
:ffU cn6(0S¥,SPl, P2, P3l:±ot)t!S 

ttSWBttfcff-K. **«»»"Ctt. 36Wtt*fiSL 
[0 0 17] B 2 (a) , 0 2(b) tt2O<0#*7&fiM 

1 , M2^s*n-€ ? n»«snfc<t#<oH«-e**. a 

2(a) TSTBftllCfc^T* Jt«*'tc 1 
-5 2*5niI«ffi«*T*4*l (xl, y 

1) **B*±£K££tt*. CKOSKO^MESJStCfc 
20 tf-5S»^P l<0«^f4pll (pxll, pyll) 

(*I&lCgi{§£P 2, P 3tt*ft-ett«,*pl2 (p 
xl2, pyl2) , Pl3 (pxl3 f pyl3) tttfo-?Z>* 
0 2(b) CDIi&2 IC£^T*k S2®¥KJS«S (x 

i ( yi) tcfctt^a^p i-p 3©Mit 

np21 (px21, py21) , p22 (px22, py22) , 
p23 (px23, py23) TmZtlZ. 
[0 0 18] 0314, A^7t2ftOi«, i3i^- 
iru/ hiOttaHffiSS^tttCS-rBTfcS. 
Sanfc2tt<OB**64*#<0 3*7CJi«S:**S& 

« 2tfc<0B»OfiB*fi»SC < i:*^a"e* 

zttira;fr^*©3*saxjfi«* (x, y, z) s 

a*flE«*Tra-r. B5iB2 0**7tt«M2& si 

oti*7&m\z$iTz>&&m (xo, yo, zo),s 

J:tf3fcttO 1 K#T*lsIIEa (a, 5. r) TSSn 

[0 0 1 9] a¥ffi«*K£M'*a«P.«P i (i= 1- 
40 3) 0 3^7CJS^ (PXL, P Y i , PZi) 14, flx. 

±C*£;ifc*WflLfc**0*S5£ ( (1) 5t) *JB^ 
Testis. (1) SCC**«CI4^«E«. 

EP5£,«aSt"C»9, 2ft<OB«t*3^TlRl-T*SC: 
B3fc*^T. ^jiSClBBCtt, }igU>X<7) 

>X<7)^«fiSM2i:SS c t 3 ^c 2 £<DI£«T**. 
[0 0 2 0] 
[Si] 



PXi = 



5 

(PZj 



PYj = (PZj -Zo) 



(4). 

6 

all pxij + a21 pyii -a31C 

-Zo) — +Xo 

a 13 pxij + a23 pyij -a33C 

a 12 pxij +a22 pyij ~a32C 
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al3 pxij +a23 pyij -a33C 



+ Yo 



(1) 



(i =1-2, j = 1 ~ 3 ) 



a 11= cos /S • sin 7 
a 12=— cos/3 • siii7 
a 13= sin £ 

a 21= cos a - siny-f sina • sinfi • cosr 
a 22= cos a • cos/— sina • sin/? • sin? 
a 23= — sina • cos £ 
a 31= sina -sinr-h cos a -sin£* cosr 
a 32= sina-cosr-Hcosa-sin^-sinr 
a 33= cos a • cos £ 

[0 0 2 1] — h£ftoT2tt<0B« 

[0022] *r«is*<x*-h-r«£» ^f7^S 1 
0 2-e (i) aca»-5*»M. HJ-&as*jMi#fc4* 

tt-*S2<0#*7tt« (Xo, Yo. Zo) , fei^Tt 
iO2(0«aOL HJ-feZttlcatTSEMEft (a, 13. 
r) J40Tft^iiaaaafl[*<4^6ti*. ^r-^S 1 

»««j*pii, p2i^Ttr*g^$n, -e-n^no^K 

t> FIffitC«^<0<7 P 12 1 p 22, p 13 1 p 23*«ffi £ 

[0 0 2 3] *^f-y^S 1 0 6£S1^T\ «J$«t£ 

2tS:a)iB«CJi5aLT¥-5flE*<0*^ #Jx.«S 1 fcS 
TiL^^S^Qk (k=l) SftSTT*. -t^T*.« 
QlflDiittl (0 2(a) #gg) CStt*ftjSlS:Qll. M 
&2 (0 2(b) #SS) lc43tt*«,«*Q2l£U -4>2 

[0 0 2 4] ^f^ysn 0fc:fcV>T, (1) 3£<Z># 

Sfli,«P i (i= 1-3) <0 3&7Cj&& (PXi, 



PYi, PZi), *«fctftt£Ql®3*7C«« (QX 
1. QY1, QZ1) Z*ifi<H#ffi£HU ffi 

a<30S«*lSl:*^T*a2iXo, Yo, Zo, 

*s#»*^jre**. coaster o^ass^^o 
es!©^a:^i5<att*<*» ens, 

[0 0 2 5] ±Jfi©J;3Cat*as**fc:*»5at*jftP 
i (i = 1-3) ©3*5cJi« (PXi, PYi, PZ 
i) tt % 2 00¥^jSSpli (pxli, pyli) » p2i 

(px2i, py2i) a*SgftSn*iBP»fc, Xo, Y 
o, Zo, a, 0, T^iSWII^ASn*. 
Qlt>, 2t?0¥J(ffi«all (qxll, qyll) ♦ q21 
40 (qx21. qy21) 3*7C©***« (QX1. 

QY1, QZ 1) CSftSft*. 

[0 0 2 6] Xf^S 1 1 2-ett. JSMfcJ:*®* 
**B©EIIICliiE'r*fc«)©aiEtt*mfe*«)S. - 
®«fftCttK»0*a. «Atf£«fcftPli:P2i:<DHS 
ft*. P 1 tP 2©HIR<OEHItt^-^!y H 
1 OCO-ffl^S^LTS^Ct^b, (X. 
Y, Z) fc*3tt*P liP 2£>SeSL' <H3#85) <h 

[0 0 2 7] L — L* Xm (m : MiEtt*) 
50 [0 0 2 8] 7f-^S 1 1 4TI1 ±5*-C*»5nfc 
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*HE«*mSffl^T*IKa)4SK:^4r-U >y<£h«. 
[0 0 2 9] Xry^S 1 1 6TI1 m4\Z7^t^O\Z 
PltP2*»-S;S8«X«itL, g2p^#;££if¥E 
P s *X-Z^ffitr«3*5cffia» (X" f Y' . 
Z' ) tfRfcSft. M ( «Pl*K ( «tlTM.«P 
2, P3, *5±CX«.«Ql^»ipffia*^Sffifll«ftS 

[0 0 3 0] 7f-;^S 1 1 STttHSLfc^-^ft 
«xax-Z¥ffiHiLTS«P.«Pl~P3tt 

eg££tt££<t«ft<, X-Y¥ffiH**W4£#*Wi 

[0 0 3 1] Xf7^S 1 2 Ortt^TJBfiSraittTS 

-r*. ssfc^7S«*fTfc3**tt*yy:/s 1 2 2 

[0 0 3 2] COi5lCffi««)*jftQk«)*, W%k<D 
\Ei$kftfdrtZTy7S 1 0 8^^Xf7^S 122^7? 

tc<fc-pTjgj£Sft*£*P¥BP s sacffsHSft*. & 

Stt^QkOSkfc, Xo, Yo, Zo, a, 0, t* 

[0 0 3 3] H6tt*l**#fflnr**¥*M»B*- 

y hg*"Ca*5nS*tl 2, 14, 1 6*flI;LS. 
#12, 14, 1 6tt«*«**»KBO**t"C*0, 

3^<3t)affl*f©4StteffHi;T»«, *m&*#KPg 

[0 0 3 4] H6K:*T3ia*5iTttffl»C*^T, a«** 
14<Dj®g&14a, 14btt2I«#12, 1605gggl 
2 a, 1 6 a©±*C*n-fna*a6*lHft**»J«"r 
£o a«#l 2 ifflStt 1 414. #-<rOfiBaSl 2 a, 1 
4 afC*P*13l£&#T&5fc>^l 8#Rtf<E>n, 2t? 

©aattt 1 2. i 4tfia»?riBK:«»sft*. mufti 
4iH«»i eomm 4b, 1 6 aicbraact^ 

•2 0*i»tt&ns. fc>S?<Z)RttSftfc^i8«l 2 b, 
16bH Ifc&iLTmzmW 12c, 16c *«»&T!€r 
£<kotC, a$#12, 1 60&##fflK#UT»6 0 

[0 0 3 5] S7 ttMjftS 1 5 0*]5£**t-SHH£*H 
T»5. 07T^TJ:?[C, KS 1 2 c tettHfttf^dh 
88 2 2 ®rS 1 6 b (CtediS 2 2 *Cifc& PlflEttJL 2 4 
jflWl**lRttSft«. diS82 2 i:?L2 4^K^Ti>C 
£££9, &®12c, l6c*8dU ^-^7 h 1 



(5) SiflO- 1 7 0 2 6 3 
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[0 0 3 6] B8liMyH0tIA«l 5«jfc& 

®p (h*, - ( *»«-essn*) *3e«-r*fc»oai 

*p£3 0, 3 2, 3 4#SSn, :nbSS^3 0, 3 
2, 3 4*W«lC«M'r*fc»K:»*jflM8iJ«4t4 0. 
4 2, 4 4tf*ft* r *lRtt5*l*. £9£K9JS#4 
0, 4 2, 4 4ti WAtf*ffifCSfKW*<05*tv-h 

3S*asf*sftfc=ft«©7^ , Jju»iB"c*a. 

[0 0 3 7] ^6 lC*lT£ 5 lc£9 AttSiJffitt 4 0 »2S 
SKI 2 b<0±CRW"Sh*. a*^C«9J«#4 
2, £9jM»jatt4 4ttttffil 4 a, *§S8 1 4b<£>± 
fcWetlRttSn*. £9£tt9JS#4<h 4 2, 4 

4(?) = ^im^S¥-S3 0, 3 2, 3 4tLXm?A 
an, £*pjfi[3<h 3 2, 3 4 fCcfcOS2P^«S (H 

+, -jisaa-csan*) , msiE=«»jwe«stt 

iS £9£tt9J9tt4(h 4 2, 4 4ttftjB 

S#©ai«12b, 14 b, 1 6 b £RW-Stt3 

*&, £»#*Stt£=A»k:»fcltt£Sn 
5 i feO!)Tttft<, £«,£*4 J «a±RttlHft»fc£fcl' 

[0 0 3 8] H8£W52toS:J;'3fC, ifl«#l 2<Dt£J? 
tta«tfl4±0f<. **j«R9J«*t4 0OKa»4, 
1^3 0, 3 2, 3 4©#¥ffij&»5©iKSa*H£K:& 
£<k?tc, £9£MgiJS#4 2, 44*0fe**<»* 
30 atl^o LftdioT, £*P£3 0, 3 2, 3 4*>S£« 

[0 0 3 9] 0 9l^-y7 h 1 0*«0*Ar*:«ffl 
£, SM9JM4 0, 4 2, 4 4 0Rtt5nm 
V>«a*SjlfcBIT*3. fl«2 2^«?L2 4*6*Van, 
t>vl8, 2 OfciDHSW 1 2." 1 6 3W0»S*5 

[0040] ^^(c, mimmtemo^nmmm? 

40 ¥XaS*ffl*-yy K£<£fflT*iI'&tCt4, asw 1 
2, 1 6«Etta*Ti!!i«2 2S7L2 4K**S*S£ 

tt-flEa*£T&h*tn«*fi 2. 14, i6«-# 

50 [0 04 1] Bl 0*6H 1 2\Z\tmi%1&l&WrC$>Z> 
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*O2283*f5 0, 5 2. 5 4, 5 6 2SBW5 

5 6 ^-enfnzftio- atu aigwso, 5 

6 0¥»©*a£#T5H*#5 2, 5 4£2#8gL 
T-ifltl/T, iE=ft«^»ritS*l5. 
[0 0 4 2] a88#5 0, 5 2, 5 6 fCtt^tt-fttatp 
,«»9lffi**4 0, 4 2, 4 4#l£#'E>tt, cnbcos?? 
£R»]ffl*f4 0, 4 2, 4 4^4«2p*ttS-C*SjE=fl 
»*»«LT^5. 4 0. 4 2, 4 40 

[0 0 4 3] ^;H0«)IAS15, 17, 19 
<D3£t, £S#5 2 tm$#5 4t<2*P« l 1g&SS2 1 
tctefc>v5 1, 5 3, 5 5, 5 7 3^*n-enRW6tl 
H»»5 0 tfflSWtS 2tt, t>v5 3**i^CS 

ffl«*t5 4fc2l«#5 6, 2i«#5 6ta«#5 

*. Sfc, + NXB«2 ltt*8lBTST#filK:W>r a? 

[0 0 4 4] SI ltt+nSfftffi2 10DiE«ftiS*UT 
*T&«0T&£. ffl*»5 2tfflS#5 4tt+W«8 

SB 2 1 <DWEilZ&l/*X\i>is5 7 tc<k OSSStl, d<2 
t>v5 7£3t«£*-yy h 1 0©t6« (H10# 
fH) ^®W}fimT$>Z>. &m\Z*-7y h 1 0<D»tt 
1^«»»2 ifcttA#flfcjB»*T 

[0 0 4 5] Haws 2, 2»»5 4tCtt**l-€ r n#A 
-6 OODttBSaWTSfcaftO^hy^e 2, 6 4#R 30 
#£n<5. #A-6 0*H1 OtCTKt* HSfiBJCft St 
ffl«*f5 2, 5 4ttE»T#?\ ^H0I3 
**W##Sn*. *fc*A-6 OtfBll \Z^tM& 
ffigtcSSt^, 22SW5 2, 5 4ttE»pIffiT»')* 

[0 0 4 61 01 3&tf01 4\Z\*m3^MMt&'?$>Z> 

^%®mm$-tfv hjwssn*. ^-y^hion 

IE#»«ffi©3*<Daa»7 0, 7 2, 7 4t, JlttS 
<Z)AS*f7 0, 7 2, 7 4(Z>-$ggS7 0 a, 7 2 a, 7 
4 at*n*ft»****»*«B»7 8 it#T*- A 40 
£#7 0, 7 2, 7 4fl!)»«*fctt*attHtt1»KIR* 
Sn&^#* 3*tfcH*tt"C**£t*<Jf*L<, S 

swractjWfSi/^. 

[0 0 4 7] «*«*f 7 8ttR«»**bT*0, #8 

#70, 72, 7 4^^n^n«i&rsfeie)^sgS7 8 

a, 78b, 7 8cS*t5. S?gB78a, 78b, 7 
8cH »^«tf 7 80)*i&«C»UT9 0**K:Ktf6 

5. HI 3tta*firTfct#©«li6SL, HI 4tt» 50 



#H¥1 0 - 1.7 0 2 6 3 
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[0 0 4 8] 9 -try V 1 OOSffilCRtt 5*1*811,* 
tt, £ft#70, 7 2, 7 4 7 8C»&;5ft 

&Hffi#<0«ffl7 0 b. 7 2 b, 7 4bt^. 2§S8 7 
Ob, 7 2 b, 7 4bC±!3, g»»ttS"C**:i*a 

TSLfcKWRttt^aWjftMfflatttRttTfei^ 

Bmzt&tzvwzmfeztite^o 
[0 0 4 9] z<D&o\z%3mnMm<D^mmm%9-- 

tfybtt. S^S8«7 8IC&&# 7 0, 7 2, 7 4 £M 
UatTC*tT?«fc<* SfcftSS7 0, 7 2, 7 4tt£fi 
±T<0K9J^a^O-C, £5 7 8fC 

cn^g&^i"fc^m<. 4ocogg«7o, 7 

2, 7 4, 7 8*»*Ufc«SB"ea^5. 2blcSfll& 

fii^iEaaawffisassKisscit^T**. 

[0 0 5 0] HI 5&tf0 1 6 KttS 4 

3*JK»»t*H«fc:ra-T*0, CCTteS&Ufc 
ft**3SM»ttt#JST*«»K:tt^Cl 0£ 

[ 0 0 5 1] a±©±5t. ft*«»»tt»fO*^ 

0, #j$T££tlc£9il$££atcU £fcitS&®SC 

[0 0 5 2] 

[jew©***] *»§8(c<tstaa[*<ffl«. 3&oii8# 
[ia®^ffim^i»w] 

[si] *»wo*Jt»iR'e***Ji«*ffl*-^y I* 

ttt^fttA^^ttottaMas^TftaH-css. 
[02] *iar^»2©*^7fi:R^6auKUfct*© 

H**S-THT*S. 

[0 3] S!|5.«t*<0<ft,«tS«t'6i<OfiRH»6 3 
&7C&&T^T0T&£o 

[04] $tp}gtt*^0¥ffitcS^< 3*7Cffi«**1" 

[0 5] 2tt<OH«*5*¥#© 3 i z BHS»S^?y'/ 

[0 6] #3B§HK± hO»l*JS 
«SI*ST±ffiHT*S. 

[0 7] H6K:sr¥XiB»ffl^-yy KZ>IB-««6iS 

^LTsrftftH-r**. 

[08] H6(cS1"¥*i!lSffl^-yy h©R««a*S 

[0 9] B 6 C«t?Wiffl^-yy h*ff 

ttSg(7)ic®0T&5. 



(7) 
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[Bill HI Q\Z7firf%%miR9-*fy V<D^ti 

[SI 2] HI 0 ^t^KMRftf-fv h&SfOfi 

[HI 3] *»W«c«fc5¥«aS*ffl^-y^ hV>W,Z% 

[0 14] 113 ^-T^KMSffl^-y^ h<OjM?# 
&HT&£. 

[hi si *^s^tcj:^^saiaffl^-y^ hvmm 



if 



[3163 HIS test" ^JWBSffl ^-y-yh 
&HTS*. 
[f^cOSJ^] 
1 0 v h 

12, 14, 16 S25t* 

2 1 * natts 

18, 2 0, 5 1, 5 3, 5 5, 5 7 b>v 
4 0, 4 2, 4 4 29£KgiJS# 

6 0 *A- 

i0 7 0, 7 2, 7 4, 8 0, 8 2, 8 4, 8 6 

7 8,8 8 mSMti 
100 fl^v 



[11] 



:h2] 




M 2 



.100 




(b) 



102- 



C2 



*2 



[H3] 



?5i3.pyi3) 



Mi (0,0.0) 



p22 (PX22.PY22) 

M2(Xo,Y 0 .2o) 




P3(PX3,PX3 f PZ3) 



P21 (pX2l,py2l) 
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SPECIFICATION 

[TITLE OF THE INVENTION] 

Reference point setter for photogrammetry 
[Abstract] 

[Object] To provide a reference point setter which allows for 
setting readily and immediately reference points to an object. 
[Construction] A reference point setter 10 comprises eight 
round-bar- shaped bar members 16 of an equal length, and five 
spherically-shaped first to fifth reference balls 11 through 
15 , disposed at five apexes of a quadrangular pyramid. The eight 
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bar members 16 connect adjacent the first to fifth reference 
balls 11 through 15 respectively, with all intervals between 
the centers of the adjacent first to fifth reference balls 11 
through 15 being made equal to L. 
[WHAT IS CLAIMED IS;] 

[Claim 1] A photogrammetric reference point setter comprising 
three or more reference point directing members, wherein 
connecting members are provided to said three or more reference 
point directing members in such a manner as to dispose said 
respective reference point directing members in a 
predetermined configuration relative to each other. 
[Claim 2] The photogrammetric reference point setter according 
to Claim 1, wherein height adjusting means are provided so as 
to enable a height of said reference point directing members 
to be adjustable. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical field of the invention] The present invention 
relates to a reference point setter which allows for setting 
readily and immediately reference points to an object in 
photogrammetry . 

[0002] 

[Prior Art] In photogrammetry, three or more reference points, 
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which can be clearly identified on first and second picture 
images in which an object such as geographic features or the 
like is stereophonically photographed and whose three- 
dimensional coordinates are known, are required. Thus, an 
object must have three or more reference points preset. 
Accordingly in the prior art , three or more points were selected 
on an object as reference points, the three or more points being 
able to be clearly photographed so as to. appear on first and 
second picture images when stereophonically photographed. 
Thereafter, the three-dimensional coordinates of each of the 
reference points were measured in the ground coordinate system . 
Then, each of said reference points on each picture image was 
given a mark that could be identified as a reference point. 
[0003] 

[Themes Intended to be Solved by the Invention] However, this 
presented a problem of being a time-consuming and cumbersome 
operation to select three or more points as reference points 
on an object in order to set reference points, the three or 
more reference points being able to be clearly photographed 
so as to appear on first and second picture images when 
stereophonically photographed, the measuring of three- 
" dimensional coordinates of each of said reference points in 
the ground coordinate system, and providing each of said 
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reference points with a mark that could be identified as a 
reference point on each picture image stereophonically 
photographed. In view of the aforementioned circumstances, the 
object of the present invention is to provide a reference point 
setter that allows for setting readily and immediately 
reference points to an object. 
[0004] 

[Means to Solve Themes] A first invention of the present 
invention is configured so as to comprise three or more 
reference point directing members (11, 12, 13, 14, and 15), 
wherein connecting members (16) are provided to said three or 
more reference point directing members (11, 12, 13, 14, and 
15) in such a manner as to dispose said respective reference 
point directing members (11, 12, 13, 14, and 15) in a 
predetermined configuration relative to each other. A second 
invention of the present invention is configured so as to 
provide height adjusting means (51, 52, 53, and 54) so as to 
enable a height of said reference point directing members (11, 
12, 13, and 14) to be adjustable. Incidentally, the numerals 
in () correspond to the elements in the drawings. However, they 
are used only for convenience and thus this description is not 
limited to nor restrained by the contents of the drawings. The 
same holds true for the item of "Action" below. 



-4- 




[0005] 

[Action] In accordance with the aforementioned configuration, 
since said respective reference point directing members (11, 
12, 13, 14, and 15) are configured so as to be disposed in a 
predetermined configuration relative to each other, the first 
invention of the present invention acts so that the coordinates 
(0, 0, 0), (L, 0, 0), (0, L, 0), (L, L, 0), and (L/2, L/2, L/ 
4~ 2) can be determined by appropriately setting three- 
dimensional coordinates (X, Y, Z) to the reference point 
setters (10 and 50) . Additionally, the first invention acts 
so that the three or more reference point directing members 
(11, 12, 13, 14, and 15) can be set to the object (1)., 
respectively, as a reference point with the known three- 
dimensional-coordinates position by providing the reference 
point setter (10) of the present invention on the object (1) , 
in conjunction with said three-dimensional coordinates (X, Y, 
Z) . Furthermore, the second invention of the present invention 
acts so that the height adjusting means (51, 52, 53, and 54) 
can readily adjust the height of each of the reference point 
directing members (11, 12, 13, and 14). 
[0006] 

[Preferred Embodiment] The embodiments of the present 
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invention are to be explained below with reference to the 
drawings. Fig.l is a view showing an embodiment of a reference 
point setter of the present invention disposed on an object, 
and picture images wherein said object is stereophonically 
photographed. Fig. 2 is an enlarged view showing an embodiment 
of a reference point setter of the present invention. Fig. 3 
is a view showing another embodiment of a reference point setter 
of the present invention. 

[0007] As shown in Fig.l, the geographic features with objects 

I of a pond la and a hill lb are provided with a reference point 
setter 10 having the shape of a quadrangular pyramid with a 
square base. As shown in Fig. 2, the reference point setter 10 
has eight round-bar- shaped bar members 16 each of which is 
formed of an equal length, and five spherical first to fifth 
reference balls 11 through 15. The first to fifth reference 
balls 11 through 15 are disposed on the five apexes of the 
quadrangular pyramid, respectively. Additionally, the eight 
bar members 16 connect adjacent first to fifth reference balls 

II through 15, respectively. The intervals between the centers 
of adjacent first to fifth reference balls 11 through 15 are 
all configured to be equal to an interval of L. Moreover, the 
first to fifth reference balls 11 through 15 are provided with 
three to four connecting holes 11a through 15a, respectively, 
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to which the bar members 16 are detachably attached. The bar 
members 16 are detachably attached to said connecting holes 
11a through 15a. Incidentally, the first to fourth reference 
balls 11 through 14, disposed at each apex of the base of the 
quadrangular pyramid, are provided with three connecting holes 
11a through 14a, respectively, to which the bar members 16 are 
detachably attached. The fifth reference ball 15 disposed at 
the apex of the quadrangular pyramid is provided with four, 
connecting holes 15a to which the bar members 16 are detachably 
attached. 

[0008] Furthermore, as shown in Fig. landFig. 2, the reference 
point setter 10 is provided with three-dimensional coordinates 
(X, Y, Z) . The origin (0, 0, 0) of said three-dimensional 
coordinates (X, Y, Z) is located at the center of the first 
reference ball 11, one of the apexes of the base of the 
quadrangular pyramid. The X-axis of the three-dimensional 
coordinates (X, Y, Z) passes through the center of the second 
reference ball 12, one of the apexes of the base of the 
quadrangular pyramid. The intervals between the centers of the 
adjacent first to fifth reference balls 11 through 15 are equal 
to an interval of L. Therefore, the coordinates of the center, 
of the second reference ball 12 are equal to (L, 0, 0) . Similarly, 
the Y-axis of the three-dimensional coordinates (X, Y, Z) 
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passes through the center of the fourth reference ball 14, one 
of the apexes of the base of the quadrangular pyramid. The 
intervals between the centers of the adjacent first to fifth 
reference balls 11 through 15 are equal to an interval of L. 
Therefore, the coordinates of the center of the fourth 
reference ball 14 are equal to (0, L, 0) . In a similar manner, 
the coordinates of the center of the third reference ball 13 
are (L, L, 0) , with the coordinates of the center of the fifth 
reference ball 15, which is disposed at the apex of the 
quadrangular pyramid, are (L/2, L/2, L/ V~ 2). 
[0009] Furthermore, Fig.l depicts the geographic features of 
the objects 1 of the pond la and the hill lb, and first and 
second picture images Phi and Ph2 , on which the reference point 
setter 10 provided on said geographic features is 
stereophonically photographed. 

[0010] The reference point setter 10 and the like are configured 
as mentioned above. Thus, in order to detect three-dimensional 
features of the object 1 of the pond la or the hill lb, the 
first to fifth reference balls 11 through 15 and the bar members 
16 of the reference point setter 10 are built up in the shape 
of the quadrangular pyramid on the geographic features of the 
object 1 of the pond la and the hill lb, as shown in Fig.l. 
Accordingly, since the reference point setter 10 is provided 
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with three-dimensional coordinates (X, Y, Z) , said three- 
dimensional coordinates (X, Y, Z) can be set to the object 1. 
Moreover, since the coordinates of the centers of the first 
to fifth reference balls 11 through 15 of the reference point 
setter 10, namely, (0, 0, 0), (L. 0, 0), (L, L, 0), (0, L, 0), 
and (L/2, L/2, L//"2) are known in said three-dimensional 
coordinates (X, Y, Z) , said first to fifth reference balls 11 
through to 15 can be employed as reference points. Therefore, 
photographing the object 1 stereophonically together with the 
reference point setter 10 using a camera such as a digital still 
camera (not shown) or the like allows for detecting reference 
points of the first to fifth reference balls 11 through 15 of 
the reference point setter 10 in the first picture image Phi 
and the second picture image Ph2 . Accordingly, in accordance 
with the publicly known photogrammetry, the three-dimensional 
features of the object 1 can be detected of the three- 
dimensional coordinates (X, Y, Z) provided on the reference 
point setter 10 . Therefore, according to the present invention, 
providing only one reference point setter 10 allows for setting 
the first to fifth reference balls 11 through 15, as known 
reference points of the three-dimensional coordinates. For 
this reason, reference points can be more readily and 
immediately provided to an object compared with the prior art 
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wherein, in order for setting reference points, three or more 
points were selected on an ob j ect as reference points , the three 
or more points being able to be clearly photographed to appear 
on first and second picture images when stereophonically 
photographed; thereafter, the three-dimensional coordinates 
of each of the reference points were measured in the ground 
coordinate system; then, each of said reference points on each 
picture image stereophonically photographed was given with a 
mark that could be identified as a reference point. 
[0011] Incidentally, since said three-dimensional coordinates 
(X, Y, Z) are not the ground coordinates (Xr, Yr, Zr) consisting 
of latitude, longitude, and altitude, the positional 
relationship of the object 1 is not detected with respect to 
the ground coordinates (Xr, Yr, Zr) . However, when the 
three-dimensional features of the object 1 are required, there 
is no particular reason for performing photogrammetry in 
accordance with the ground coordinates (Xr, Yr, Zr) . 
Accordingly, in the case where the positional relationship of 
the object 1 with respect to the ground coordinates (Xr, Yr, 
Zr) is required to be detected, the reference point setter 10 
is set to the origin (0, 0, 0) of the three-dimensional 
coordinates (X, Y, Z) of the reference point setter 10, that 
is, the center of the first reference ball 11 is set to a known 
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point (xO, yO, zO) in the ground coordinates (Xr, Yr, Zr) ; the 
X-axis of the three-dimensional coordinates (X, Y, Z) of the 
reference point setter 10, that is, the straight line passing 
through the center of the first reference ball 11 and the center 
of the second reference ball 12 is provided in parallel to the 
Xr-axis; and the Y-axis of the three-dimensional coordinates 
(X, Y, Z) of the reference point setter 10, that is, the straight 
line passing through the center of the first reference ball 
11 and the center of the fourth reference ball 14 is provided 
in parallel to the Yr-axis. This allows for readily detecting 
and computing the positional relationship of the object 1. This 
is because the ground coordinates (Xr, Yr, Zr) and the 
three-dimensional coordinates (X, Y, Z) of the reference point 
setter 10 have the following relationship in the aforementioned 
configuration: 
Xr = X + xO, 
Yr = Y + yO, and 
Zr = Z + zO. 

Therefore, the positions of the centers of the first to fifth 

reference balls 11 through 15, the reference points, in the 

ground coordinates (Xr, Yr, Zr) are: 

(xO, yO, zO) for the first reference ball 11, 

(xO + L, yO, zO) for the second reference ball 12, 
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(xO + L, yO + L, zO) for the third reference ball 13, 
(xO, yO + L, zO) for the fourth reference ball 14, and 
(xO + L/2, yO + L/2, zO + L/V~2) for the fifth reference ball 
15. 

Additionally, in order to detect the positional relationship 
of the object 1 with respect to the ground coordinates (Xr, 
Yr, Zr) , a reference point setter 50 shown in Fig. 3 can be used 
to further facilitate provisions in place of the reference 
point setter 10 in the aforementioned embodiment . The reference 
point setter 50 is configured so as to provide the first to 
fourth reference balls 11 through 14 of the reference point 
setter 10 of the aforementioned embodiment, on the lower 
portions thereof, with first to fourth screw- type legs 51 to 
54 which support said first to fourth reference balls 11 through 
14, respectively. The first to fourth screw- type legs 51 to 
54 have disc-like grounding disks 51a to 54a, and screwed bars 
51b to 54b which are perpendicularly fixed to said grounding 
disks 51a to 54a. The first to fourth screw- type legs 51 to 
54 mate with the lower portions of the first to fourth reference 
balls 11 through 14 by means of said screwed bars 51b to 54b. 
The first to fourth screw-type legs 51 to 54 are configured 
such that rotating the grounding disks 51a to 54a, that is, 
the screwed bars 51b to 54b in the directions of the arrows 
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A and B, shown in Fig. 3, with axis centers of the screwed bar 
CT1 to CT4 being as the centers thereof, allows for moving for 
positioning the height of the first to fourth reference balls 
11 through 14 in the directions of the arrows C and D, shown 
in Fig. 3, with respect to said grounding disks 51a to 54a. 
Additionally, a bar member 16 for connecting the first 
reference ball 11 and the second reference ball 12 of the 
reference point setter 50, and a bar member 16 for connecting 
the first reference ball 12 and the fourth reference ball 14 
of the reference point setter 50 are provided, respectively, 
with bubble tubes 55 and 56 in a configuration of detecting 
the horizontal position of the respective bar members 16 and 
16. Additionally, the X-axis of the three-dimensional 
coordinates (X, Y, Z) provided for the reference point setter 
50 is set to the center line of the bar member 16 connecting 
the first reference ball 11 and the second reference ball 12, 
and the Y-axis of said coordinates is set to the center line 
of the bar member 16 connecting the first reference ball 12 
and the fourth reference ball 14. Accordingly, the height of 
the first to fourth reference balls 11 through 14 is adjusted 
by means of first to fourth screw- type legs 51 to 54 referencing 
both bubble tubes 55 and 56. This facilitates placing said two 
bar members 16 and 16, that is, said X- and Y-axes in the 
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horizontal position. Thus, in the case where, as mentioned 
above, the center of the first reference ball 11 of the 
reference point setter 50 is set to a known point (xO, yO, zO) 
in the ground coordinates (Xr, Yr, Zr) , and thereafter the X- 
and Y-axes of the three-dimensional coordinates (X, Y, Z) of 
the reference point setter 50 are provided in parallel to the 
horizontal Xr- and Yr-axes of the ground coordinates (Xr, Yr , 
Zr) ; the X- and Y-axes can be readily placed in a horizontal 
position, whereby the process of setting the X- and Y-axes in 
parallel to the Xr- and Yr-axes can be easily performed. 
[0012] Furthermore, the reference point setter 10 can be easily 
carried because the first to fifth reference balls 11 through 
15 and the bar members 16 can be connected and disconnected, 
and thus easily assembled or disassembled. 

[0013] Incidentally, the reference point setter 10 of the 
aforementioned . embodiment is configured in the shape of a 
quadrangular pyramid in which all the intervals of adjacent 
first to fifth reference balls 11 through 15 are equal to an 
interval of L. However, it is a matter of course to have any 
shape so long as the setter is provided with three or more 
reference balls and each of said reference balls is disposed 
at a predetermined relative position. 
[0014] 
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[Effects of the Invention] As described above, according to 
the first invention of the present invention, the invention 
is configured to comprise three or more reference point 
directing members such as the first reference ball 11, the 
second reference ball 12, the third reference ball 13, the 
fourth reference ball 14, and the fifth reference ball 15; and 
is configured so that said three or more reference point 
directing members are provided with connecting members such 
as bar members 16 in a such manner that each of said reference 
point directing members is disposed in a predetermined 
positional relationship relative to each other. Consequently, 
setting the three-dimensional coordinates (X, Y, Z) as 
appropriate to reference point setter such as the reference 
point setter 10 or the like of the present invention allows 
for immediately determining the coordinate positions such as 
the coordinate positions of each of the reference point 
directing members, namely, (0, 0, 0), (L, 0, 0), (0, L, 0) , 
(L, L, 0), and (L/2, L/2, L/V~2) since each of . said reference 
point directing members is configured to be set in a 
predetermined positional relationship relative to each other. 
Then, the reference point setter to which said three- 
dimensional coordinates have been set is provided on an object 
such as the object 1 or the like for which photogrammetry is 
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to be performed in conjunction with the three-dimensional 
coordinates. As such, said three or more reference point 
directing members can be set to positions, respectively, of 
the three-dimensional coordinates as known reference points. 
Therefore , reference points can be more readily and immediately 
provided to an object compared with the prior art wherein, in 
order for setting reference points, three or more points were 
selected on an object as reference points, the three or more 
points being able to be clearly photographed so as to appear 
on first and second picture images; thereafter, the three- 
dimensional coordinates of each of the reference points were 
measured in the ground coordinate system; then, each of said 
reference points on each picture image was given a mark that 
could be identified as a reference point. Furthermore, 
according to the second invention of the present invention, 
since height adjusting means such as first to fourth screw-type 
legs 51, 52, 53, and 54, or the like are configured so as to 
allow the setting height of said reference point directing 
members to be adjustable, the height of each of said reference 
point directing members can be easily adjusted by means of said 
height adjusting means in addition to the effects of said first 
invention. Therefore, when each of said reference point 
directing members is set to a known point in the ground 
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coordinates (Xr, Yr, Zr) with each of said reference point 
directing members as a reference point in photogrammetry in 
order to detect the three-dimensional coordinate position of 
an object such as the object 1 in said ground coordinates, each 
of said reference point directing members can be easily set 
to a known point in said ground coordinates. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig.l] is a view showing an embodiment of a reference point 
setter of the present invention disposed on an object and 
picture images wherein said object is stereophonically 
photographed . 

[Fig. 2] is an enlarged view showing an embodiment of a reference 
point setter of the present invention. 

[Fig. 3] is a view showing another embodiment of a reference 
point setter of the present invention. 
[Description of the Symbols] 

11 Reference point directing members (First reference ball) 

12 Reference point directing members (Second reference ball) 

13 Reference point directing members (Third reference ball) 

14 Reference point directing members (Fourth reference ball) 

15 Reference point directing members (Fifth reference ball) 

16 Connecting member (Bar member) 

51 Height adjusting means (First screw-type leg) 
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52 Height adjusting means (Second screw- type leg) 

53 Height adjusting means (Third screw-type leg) 

54 Height adjusting means (Fourth screw- type leg) 
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14 Fourth reference ball 
16 Bar member 



